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(54) [Title of the Invention] EVACUATION GUIDANCE SYSTEM 
(57) [Abstract] 

[Object] To provide an evacuation guidance system capable 
of more appropriately performing evacuation guidance. 

[Solving Means] In this system, a plurality of private 
repeater stations CSj capable of communicating with mobile 
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stations PSj using a protocol for PHS are provided in 
facilities. A host computer calculates evacuation routes 
for the mobile stations based on the correspondence 
relationship between the mobile station PSj and the repeater 
station CSi transmitted from a position information database 
or disaster information data transmitted from a disaster 
prevention receiver 40. The host computer 10 notifies the 
mobile station PSj • of the evacuation route via the repeater 
station CSi. 



[Claims] 

[Claim 1] An evacuation guidance system comprising: 

a disaster prevention receiver for recognizing a type 
of a disaster and an occurrence point and the like to 
transmit disaster information data to the host computer; 

a mobile station which can be individually recognized 
by a repeater station and is carried by an individual to 
communicate with a /.radio signal; 

a plurality of repeater stations which can communicate 
to the mobile station by radio signals and are arranged in 
facilities ; 

a position information database for storing the 
correspondence relationship between the mobile station and 
the repeater station based on the communication between the 
mobile station and the repeater station; and- 
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a host computer for calculating an appropriated 
evacuation route for the mobile station based on respective 
data inputted from the disaster prevention receiver and the 
position information database, 

wherein, the host computer notifies the mobile station 
of said evacuation route via the repeater station. 
[Claim" 2]. The evacuation guidance system according to Claim 
1, wherein the host computer, in the case of recognizing 
that many evacuees crowded in a certain route based on the 
position information data of the mobile station from the 
position information database, groups the mobile stations to 
notifies each group groups of said evacuation route. 
[Claim 3] The evacuation guidance system according to Claim 

1 comprising: 

an individual information database for defining 
individual information about ability to evacuate of the. 
individual carrying a mobile station, 

wherein the host computer, in the case of recognizing 
that many evacuees crowded in a certain evacuation route 
based on the position information data of each mobile 
station from the position information database, notifies the 
mobile station of the evacuation route suitable for the 
ability to evacuate of the individual. 

[Claim 4] The evacuation guidance system according to Claim 
1, wherein the host computer, in the case of recognizing 
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that a mobile station deviated from said evacuation route 
based on the position information data of each mobile 
station from the position information database, notifies the 
m obile station of the deviation from said evacuation route. 
[Claim 5] The evacuation guidance system according to claim 
2 or claim 3, wherein the host computer, in the case of 
recognizing the mobile station registered more than the 
predetermined time . relating to the same repeater station 
based on the position information data of each mobile 
station from the position information database, pages the 
mobile station. 

[Claim 6] The evacuation guidance system according to Claim 
2 or Claim 3, wherein the host computer, if the evacuation 
route changes based on the disaster information data from 
the disaster prevention receiver, notifies the mobile 
station requiring the evacuation route via the repeater 



station . 



[Claim 7] The evacuation guidance system according to Claim 
2, or Claim 3, wherein a threshold value for performing the 
stand-by alarm notification of a disaster is set in the host 
computer, and the host computer, in the case of receiving 
the stand-by alarm notification from the disaster prevention 

receiver, notifies the only previously appointed mobile 

stations of occurrence of the disaster. 

[Claim 8] The evacuation guidance system according to Claim 
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1, wherein the host computer, upon recognizing the 
occurrence of the disaster, instructs the repeater station 
to restrict incoming/outgoing calls of the mobile station to 
receive only the incoming/outgoing calls of the specified 
mobile stations. 

[Claim 9] The evacuation guidance system according to Claim 
2 or Claim 3, wherein the host computer, upon recognizing 
the occurrence of a disaster, make an announcement for. 
emergency to the mobile station via the repeater station by 
forcibly interrupting the call of the mobile station in 
conversation via the repeater station. 

[Claim 10] The evacuation guidance system according to 
Claim 2 or Claim 3, wherein the host computer, upon 
recognizing the occurrence of a disaster, interrupt the call 
of the mobile station in conversation to make an emergency 
announcement . 

[Detailed Description of the Invention] 
,-[0001] 

[Technical Field of the Invention] The present invention 
relates to an evacuation guidance system for guiding each 
evacuee at the time of emergency such as a disaster or an 
accident in a building, underground building or the like. 
[0.002] 

[Description of the Related Art] Generally, disaster 
prevention equipment in recent years is equipped with stand- 



- 6 - 



by alarm function for notifying the possibility of a 
disaster to perform first step countermeasures such as 
confirmation of a monitor or personnel countermeasures. In 
recent years, an evacuation guidance system using a host 
computer for determining an evacuation route based on 
information about the type of disaster and occurrence place 
from a disaster prevention receiver and information about 
the location of an . evacuee from a person position detection 
device is disclosed in Japanese Unexamined Patent 
Application Publication No. 6-111172. In this evacuation 
guidance system, an area in a building or the like is 
divided into" a plurality of sectors, the number of evacuees 
in each sector is detected by the person position detection 
device for detecting the positions of a plurality of 
evacuees, and an appropriate evacuation route determined by 
the host computer is instructed with a display for 
evacuation guidance installed per sector. In this case, the 
evacuation route is determined according to personnel 
arrangement, a type of the disaster and the situation of the 
disaster. Furthermore, automated guidance is realized after 
predicting the progress of the disaster, by simulating the 
progress of the disaster. 
[0003] 

[Problems to be Solved by the Invention] However, the 
conventional evacuation guidance system has the following 
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problem. First, regarding reactions when a stand-by alar, 
of disaster prevention starts, the number o£ monitors to be 

, , • -».rt Accordingly, when a disaster occurred 
installed is limited, ftccoramyiy, 

at a place out of the scope of the monitor or a place 
comparatively far from the monitor, there is a problem in 
which it is impossible to grasp the accurate situation m 
the early stage. Regarding contact with a responsible 
person of disaster . prevention, although early detection and 
confirmation of the disaster in the early stage affects to 
the next stage largely, the relationship between the place 
„here the disaster is detected and the responsible person of 
disaster prevention is not considered. Subsequently, the 
disaster may not informed to the responsible person of 
disaster prevention, and this may cause late actions. 
[00 04, Furthermore, a case in which the evacuees exist 
uniformly in facilities such as a building or an underground 
building is rare, and in many cases, the evacuees are in a 
certain locally crowded sector. In such a case, if the 
evacuees are guided per sector, the evacuees crowded in 
certain sectors and this causes disorder. Also, although 
the evacuees take actions according to information given at 
the first stage, the situation of the disaster may change 
gradually, and may not follow a simulation by the host 
computer. Therefore, an evacuation guidance system for a 
case where unforeseeable situation is occurring and the 
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infection given in the initial stage is of no use as time 
goe s is desired in ter»s of safety of life. That is. an 
evacuation guidance system is desired, in which the 
si tuation of disaster is constantly monitored by some means 
and guidance and instruction for evacuees are realized m 
real time. 

[0 00 51 mcidentally, when a disaster occurs, the evacuees 
may not take actions according to instructions, and may 
selects a wrong evacuation route due to conditions around 
him/her or ■ psychological factors. As a result, there 
happens an unexpected situation such that the evacuees are 
involved in the disaster or failed to evacuate to be at a 
standstill. This invention is made under above-mentioned 
circumstances, and it is the object of the invention to 
provide an evacuation guidance system capable of more 
appropriately performing evacuation guidance. 

IZr. for Solving the Problems, According to Claim 1 of 
the present invention, in order to achieve the above- 
mentioned object, an evacuation guidance system is provided 
ui th a disaster prevention receiver for recognizing a type 
of disaster and occurrence point and the like to transmit 
disaster information data to the host computer, a mobile 
station which can be individually recognized by a repeater 
station and is carried by an individual to communicate with 



ft 



#) I. 
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a radio signal, a plurality of repeater stations which can 
communicate to the mobile station by radio signals and are 
arranged in facilities, a position information database for 
storing the correspondence relationship between the mobile 
station and the repeater station based on the communication 
between the mobile station and the repeater station and a 
host computer for determining the appropriate evacuation 
route for the mobile station based on respective data 
inputted from the disaster prevention receiver and the 
position information database. The host computer notifies 
the mobile station of the evacuation route via the repeater 
station. The host computer can recognize the detailed 
position of each mobile station, and the host computer 
notifies each mobile station of the evacuation route via a 
repeater station to perform the more appropriate evacuation 
guidance . 

[0007] According to Claim 2 of the present invention, in 
Claim 1 of the present invention, the host computer, in the 
case of recognizing that many evacuees crowded in a certain 
route based on the position information data of each mobile 
station from the position information database, and groups 
the mobile stations to notifies each group of said 
evacuation route. Even if the evacuees are in a certain 
locally crowded sector, each mobile station can be 
separately guided. Thus, the situation such that the 
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evacuees crowded in a certain evacuation route to cause a 
disorder can be prevented. 

[0008] According to Claim 3 of the present invention, in 
Claim 1 of the present invention, an individual information 
database for defining individual information about ability 
to escape of an individual carrying a mobile station is 
provided, and the host computer, in the case of recognizing 
that many evacuees . crowded in a certain evacuation route 
based on the positional information data of each mobile 
station from the position information database, notifies the 
mobile station of the evacuation route appropriate to the 
ability to escape of an individual. Thus, even when the 
evacuees are in certain locally crowded sectors in the 
facilities, since guidance according to ability of evacuate 
of each evacuee can be possible, for example, it is possible 
to notify an evacuee with lower ability to evacuate of an 
evacuation route with lower burden, and an evacuee with 
higher ability to evacuate of an evacuation route with 
higher burden. Consequently, smoother evacuation guidance 
can be realized as a whole. 

[0009] According to Claim 4 of the present invention, in 
Claim 2 and Claim 3 of the present invention, the host 
computer, in the case of recognizing that a mobile station 
deviated from the evacuation route based on the position 
information data of each mobile station from the position 
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information database, notifies the mobile station of the 
deviation from the evacuation route. Thus, the evacuees can 
be protected from being involved in the disaster in advance. 
[0010] According to Claim 5 of the present invention, in 
Claim 2 and Claim 3 of the present invention, the host 
computer, in the case of recognizing the mobile station 
registered for more than the predetermined time relating to 
the same repeater station based on the position information 
of each mobile station from the position information 
database, pages the mobile station. Thus, the evacuees who 
failed to evacuate or are at a standstill can be protected 
from being involved in the disaster. 

[0011] According to Claim 6 of the present invention, in 
Claim 2 and Claim 3 of the present invention, the host 
computer, if the evacuation route changes based on the 
disaster information data from the disaster prevention 
receiver, notifies the mobile station requiring the 
evacuation route via the repeater station. Thus, the 
evacuees are re-guided as required, and even when the 
disaster develops into an unexpected situation, the evacuees 
can be safely guided and are positively rescued without 
being involved in the disaster. 

[0012] According to Claim 7 of the present invention, in 
Claim 2 and Claim 3 of the present invention, a threshold 
value for performing the stand-by alarm notification of a 
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disaster is set in the host computer, and the host computer, 
in the case of receiving the stand-by alarm notification 
from the disaster prevention receiver, notifies the only 
previously appointed mobile stations of occurrence of the 
disaster. Thus, if the reception level of the disaster 
prevention receiver exceeds the threshold value, by 
notifying. prescribed mobile stations of the occurrence of 
the disaster, the individuals carrying the mobile stations 
which receives the notification can confirm the disaster. 
This makes it possible to realize the disaster in the early 
stage and to take appropriate actions. 

[0013] According to Claim 8 of the present invention, in 
Claim 2 and Claim 3 of the present invention, the host 
computer, upon recognizing the occurrence of the disaster, 
instructs the repeater station to restrict incoming/outgoing 
calls of the mobile stations to receive only the 
incoming/outgoing calls of the specified mobile stations. 
Thus, by securing a prescribed channel even during guiding 
the mobile stations, the failed call can be prevented due to 
a busy line under the situation in which it is needed to 
establish calls with evacuees' having mobile stations. Thus, 
this makes it possible to positively contact with the 
evacuees during guiding them. 

[0014] According to Claim 9 of the present invention, in 
Claim 2 and Claim 3 of the present invention, the host 
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computer, upon recognizing the occurrence of a disaster, 
make an announcement for emergency to the mobile station via 
the repeater station by forcibly interrupting the call of 
the mobile station in conversation via the repeater station. 
Thus, this makes it possible to also positively notify the 
mobile stations during calling of the information of the 
disaster at the time of occurrence of disaster or guiding. 
[0015] According to Claim 10 of the present invention, in 
Claim 2 and Claim 3 of the present invention, the host 
computer, upon recognizing the occurrence of a disaster, 
interrupt the call of the mobile stations during calling to 
make an emergency announcement. Thus, the mobile stations 
during calling at the time of occurrence of the disaster or 
guiding are positively notified of the information about the 
situation of the disaster, and suspended telephone calls can 
be connected again as required. Accordingly, calls 
necessary for instruction or guidance for evacuation can be 
prevented from being accidentally disconnected. 
[0016] 

[Embodiments] \ 

(First Embodiment) The evacuation guidance system has a 
configuration shown in Fig. 1, in which a plurality of 

repeater stations CSi <i-l,2 M) are connected to a host 

computer by wire. Each repeater station CSi can perform 
both way communication with mobile stations PSj <j-l, 1, • • • , 
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• v^n a rea Ai (i=l, 2,..., M) . A radio 
L) in a communication area ai ^ 

signal between the mobile station PSj and the repeater 
station CSi is transferred by a scheme conforming to a 
protocol of PHS (Personal Handy-phone System, for example, 
and the conununication area Ai of the repeater station CSi » 
set to be comparatively small as a private repeater station. 
Each repeater station CSi is provided with its own 
identification number (CS-ID) , and each mobile station is 
also provided with its own identification number (PS-ID) . 
Each.mobile station P Sj is carried by an individual, and a 
correspondence relationship for indicating which mobile 
station PSj belongs to the communication area Ai of which 
the repeater station CSi is stored in a position information 
database 20. Incidentally, in this embodiment, one or a 
plurality of the repeater stations CSi are located in each 
sector in the facilities. 

[0017] Furthermore, the individual information database 30 
and the disaster prevention receiver 40 are connected to the 
host computer by wire. Information of the individual is 
stored in the individual information database 30, 
corresponding to the mobile ' station PSJ. For example, it is 
stored in a mobile station PSj carried by a responsible 
person of disaster prevention that the owner of this mobile 
station PSj is the responsible person of disaster prevention. 
Various kinds of disaster prevention sensor installed at 
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rious points in the facilities are connected to the 
disaster prevention receiver 40, the disaster prevention 
sensor monitors outputs of the connected disaster prevention 
sensors to recognize a type of emergency (disaster) and the 
occurrence point. In this case, the disaster prevention 
receiver 40 is configured such that if the reception level 
exceeds the predetermined threshold value, the disaster 
prevention receiver 4 0 performs the stand-by alarm 
notification to the host computer, and upon detecting the 
occurrence of disaster, transmits disaster information data 
to the host computer 10. The host computer 10 determines 
the optimum guidance means (evacuation route) for each 
mobile station PS j , and guides each evacuee having each 
mobile station PSj for evacuation via the repeater station 
CSj . 

[0018] This embodiment is applicable for private evacuation 
guidance system in which the position is registered in the 
position information database 20 per repeater station CSi. 
The mobile station PSj registers the position every time of 
performing so-called hand-over, the data contents of the 
. position information database 20 (i.e. data in which PS-ID 
of the mobile station PSj corresponding to the CS-ID of the 
repeater station CSi) is updated. The position registration 
is performed as follows. 

[0019] If the mobile station PSj moves to a communication 
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Ai in a different repeater station CSi, a link channel 
tablishment request message is transmitted from the mobile 
tation PSj to the repeater station of a destination, and 
the repeater station allocates a link channel for the mobile 
station PSj . The mobile station PSj establishes 
synchronization of frequency and time by transmitting and 
receiving- synchronous burst. After establishing the data 
link, the mobile station PSj transmits a position 
registration request message to the repeater station CSi of 
the destination, and consequently, requests radio-related 
information to the repeater station CSi. Since this 
evacuation guidance system has the secrecy management 
function, the mobile station PSj transmits a secret key 
generation request to the repeater station CSi. Upon 
receiving the secret key generation request, the repeater 
station CSi generates an authentication random number R 
(random value) and transmits it to the mobile station PSj in 
order to identify the mobile station PSj . The mobile 
station PSj, after performing a predetermined authentication 
operation based on the authentication random number R, 
transmits the authentication operational result C (solution) 
to the repeater station CSi. Consequently, upon receiving 
the authentication operational result C, the repeater 
station CSi transmits the authentication random number R and 
the received authentication operational result C to the 



database 20. Then, the position information database 20 
determined whether or not the authentication operational 
result C of the mobile station PSj is right (whether or not 
the mobile station PSj is right mobile station PSj). If the 
authentication operational result C is right, the mobile 
station PSj is newly registered in the repeater station CSx 
of the destination corresponding to the mobile station PSj . 
[0 020] Accordingly, in this embodiment, since the mobile 
station PSj is serially registered in the position 
information database 20 per repeater station CSi, the 
position information can be confirmed in detail, 
incidentally, if a plurality of repeater stations are 
installed in one sector, the mobile station PSj may be 
registered in the position information database 20 per the 
plurality of repeater station. 

[0021] Hereinafter, operations of the evacuation guidance 
system according to this embodiment are described with 
reference to Fig. 2 to Fig. 5. Fig.. 2 describes - operations 
from the stand-by alarm to determination of evacuation 
routes, Fig. 3 describes operations from determination of 
evacuation routes to disaster information detection and 
position information detection, Fig. 4 describes operations 
after the disaster information detection, and Fig. 5 
describes operations after the position information 
detection. First, Fig. 2 is described. If the monitoring 
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signal inputted into the disaster prevention receiver 40 
exceeds above-described threshold level (SI), the disaster 
prevention. receiver 40 notifies the host computer 10 of the 
stand-by alarm, operational regulation is started as 
described later (S2)'. Then, the host computer checks a 
responsible persons of disaster prevention on the data 
transferred from the individual information database 30, 
confirms the position information of all the responsible 
person of disaster prevention in the data transferred from 
the position information database 20, selects the 
responsible persons of disaster prevention whose positions 
are registered in the nearest position to the disaster 
occurrence point (the point where the disaster prevention 
sensor in which above-mentioned monitoring signal exceeds 
the threshold value) (S3), and establishes a conversation 
with, the mobile station PSj carried by the person in charge 

(54) , and transmits a message e.g. "A fire has broken out at 
so-and-so. Check it immediately." from the host computer 10 

(55) . in this case, if the mobile station PSj carried by 
the person in charge is in conversation (S4), the host 
computer 10 performs a interruption process to establish a 
conversation with the mobile station PSj (S8), and then 

fcc.\ Thus the person in charge 
transmits above message (Sb) . inus, trie v 

can find the disaster and take actions properly. 

[0022] After that, upon receiving the notification of 



disaster from the person in charge (S6) , the host computer 
sets evacuation routes (S7). Also, even if no notification 
of disaster is received from the person in charge (S6) , upon 
receiving 'the notification from the disaster prevention' 
receiver 40 (S9) , the disaster information is transferred 
from the disaster prevention receiver 40 to the host 
computer 10 (Sll), and the host computer sets evacuation 
routes based on the disaster information and the position 
information of each mobile station PSj (S7). Incidentally, 
if the disaster is not detected (S9) , above-described 
operational restriction is released (S10). By the way, the 
host computer 10 calculates a remainder by dividing 
telephone of each mobile station PSj by eight, and groups 
the mobile stations for every value of the remainder zero to 



seven . 



[0023] As above-described operational restriction, the 
following restriction are performed. The host computer 10 
based on individual data base 30, transfers the number of 
the mobile stations PSj whose outgoing call may be accepted 
e.g. registered in the group of responsible persons of 
disaster prevention to each ' repeater station CSi. However, . 
as to the mobile station PSj during calling at this time, 
even if it is a mobile station carried by an individual who 
does not belong to a group of persons of disaster prevention, 
the repeater station CSi does not disconnect communication 
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of this mobile station. The repeater station CSi, in the 
case of receiving a call request from the mobile station PSj 
registered in the group of responsible persons of disaster 
prevention, performs a call connection process. However, in 
the case of calling out by a mobile station not belonging to 
the group of responsible persons of disaster prevention, a 
message of rejection of accepting the call request. 
Accordingly, after a disaster broke out, the 

outgoing/incoming calls are restricted regarding the mobile 
station PSj to accept the outgoing/incoming calls of the 
predetermined mobile stations, and a certain communication 
channel can be secured during guiding evacuees. Thus, this 
makes it possible to positively communicate with the 
evacuees without occurring unsuccessful calls under the 
conditions in which communication' with the mobile station 
carried by the evacuees can be established. 

[0024] Next, Fig. 3 is described. In the case of guiding 
the mobile stations PSj per repeater station CSi, the host 
computer 10 calculates the number of the evacuees who are to 
pass through each evacuation route (hereinafter referred to 
as a flow rate) (S21) . If the flow rate of no evacuation 
route exceeds the flow rate acceptable the number of 
evacuees (exceeds the maximum flow rate) (S22) , makes an 
announcement for guiding for the mobile stations PSj per 
repeater station CSi (S29) . On the other hand, if the flow 
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rate of some evacuation routes may exceed the maximum flow 
rate (hereinafter referred as an overflowed route) (S22), a 
process F in Fig. 3 is performed. Namely, the host computer 
10 determines whether or not the mobile station PSj in the 
communication area Ai of the repeater station CSi evacuates 
through an overflowed route (S24), and when the overflowed 
route is not used, makes an announcement for evacuation per 
that repeater station CSi (S31). On the other hand, in S24, 
in the case of determining that the mobile station PSj which 
exists in the communication area of the repeater station CSi 
evacuates through the overflowed route, the host computer 10 
makes an announcement different for every above-described 
group for separated evacuation (S25) . Namely, the 
evacuation is instructed per above-described group. For 
example, in case where evacuees crowded on a certain floor, 
having a first evacuation route 1 and a second evacuation 
route 2, in a building and it is needed to guide them per 
group (separated guidance), the mobile stations belonging to 
above-mentioned groups 0, 2, 4 and 6 are notified for every 
group to be guided to the first evacuation route. Also, the 
mobile stations belonging to above-mentioned groups 1, 3, 5 
and 7. are notified for every group to be guided the second 
evacuation route. Determination in S24 and processes in S25 
or S31 based on the result of determination are carried out 
successively for all the repeater station CSi (i=l, 2 , 
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M, . By the way,- a voice " message for the above-mentioned 
announcement is loaded in a nonvolatile memory such as a 
flash memory in the host computer 10. 
[0025] Subsequently, in this embodiment, under the 
conditions that evacuees are in locally crowded area when a 
disaster has broken out, respective mobile stations PSj are 
grouped to -guide them separately corresponding to the type, 
frequency and the occurrence point of the disaster. Thus, 
even under the conditions that the evacuees are in locally 
crowded area, a situation can be forestalled in which the 
evacuees crowded in a certain evacuation route to cause a 
disorder . 

[0026] Furthermore, in this embodiment, if the disaster 
prevention apparatus 40 detects the occurrence of disaster 
and notifies the host computer 10 of it, all the repeater 
stations CSi transmit call disconnection messages to the 
mobile stations PSj in conversation by an instruction from 
the host computer 10, disconnect the conversations forcibly 
to make an emergency announcement. Thus, it is possible to 
positively notify the mobile stations in. conversation of the 
situation of the disaster when the. disaster breaks out or 
during guiding. Incidentally, without forcible 
disconnection of conversation, by an instruction from the 
host computer 10, all the repeater stations CS may suspend 
the calls during conversation, and may transmit a message "A 



- 23 - 



fire has broken out at so-and-so point. Please evacuate 
using such-and-such evacuation route." In this case, after 
receiving the evacuation message, the mobile station PSj can 
be connected again with the call before the evacuation 
message, by pressing a suspension button provided on the 
mobile station PSj . Namely, since the repeater station PSJ 
interrupt the conversation of the mobile station CSi during 
calling at the time of occurrence of the disaster, for an 
emergency announcement, the mobile station during calling at 
the time of occurrence of the disaster or guiding can be 
notifies of the situation of the disaster. Also, since the 
suspended call can be established again as required, calls 
required for instructions or guidance can be protected from 
an unexpected interruption. 

[0027, Next, Fig. 4 is described. Parameters used in Fig. 
4 and Fig. 5 are described. H means the number of repeater 
station, and L means the number of mobile stations. Also, 
Ki means a maximum times of continuous position registration 
of the mobile station stations PSj in the repeater station 
CSi, this maximum times Ki is calculated by the host 
.computer 10 based on the occurrence point of disaster or the 
detail of the disaster, and determined for every repeater 
station CSi as required. Namely, the maximum times Ki is 
set to a comparatively small value for the repeater station 
CSi having communication areas Ai as evacuation routes in 



which evacuees must evacuate immediately, and is set to a 
comparatively large value for the repeater station CSi 
having communication areas Ai as evacuation routes in which 
the evacuees must evacuate temporarily. Kij means times of 
continuous position registration of a mobile station in a 
repeater station CSi. Incidentally, a random time is an 
interval for executing position registration. If the 
interval is too long, since the position information of the 
evacuees cannot be obtained in real time, the interval is 
set as required according to the performance of the host 
computer 10. A value of the interval may be a value 
inherent in the host computer or may be changed according to 
the various conditions. 

[0028] The host computer 10 grasps the situation of the 
disaster based on the disaster information received from the 
disaster prevention receiver 40, and calculates the above- 
mentioned maximum times according to the situation of the 
disaster (S41) . After that, a process G in Fig. 4 is 
performed. The host computer 10 determines that a change in 
the evacuation route is needed for the mobile station PSj 
registered corresponding to the repeater station CSi (S43) , 
re-calculates a flow rate following to the change in the 
. evacuation route only in a case where the change in the 
evacuation route is needed (S47), and instructs the mobile 
stations corresponding to the repeater station CSi to change 
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the evacuation route. 

[0029] In short, the host computer 10 continuously detects 
the disaster information, if the host computer recognizes 
that a staircase B in the evacuation route which is firstly 
designated cannot be used due to a drastic change in the 
situation of the disaster at a certain time, recalculates a 
evacuation route the evacuees are . to select after excluding 
the staircase B based on the position information at this 
time, and instructs the mobile stations PSj which has to 
change the evacuation routes. However, if the evacuation 
route is limited to a staircase C because the staircase B is 
not used, the host computer 10 re-calculates the above- 
mentioned flow rate, and when determining that the number 
(flow rate) of the evacuees whose positions are registered 
in the repeater station CSi exceeds the maximum available 
flow rate, groups them as described above, guides the mobile 
stations belonging to the groups 0, 2, 4, and 6 to the 
staircase C by a broadcast, and instructs the mobile 
stations belonging to the groups 1, 3, 5, and 7 to stand by. 
A series of operations describe above are repeated for all 
the repeater station CSi (i=l, 2, 3,..., M) at every 
predetermined random time. Accordingly, in this embodiment, 
the host computer 10 makes an announcement to the mobile 
stations PS in real time as require via the repeater station 
CSi based on the disaster information from the disaster 
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prevention receiver 40, and give them directions of re- 
guidance or stand by. Thus, even when the disaster turns 
into an unexpected situation, the evacuees can be safely 
guided to rescue them positively. 

[0030] Next, Fig. 5 is described. The host computer 10 
previously calculates the repeater station CSi in which each 
mobile station PSj is to be successively registered when the 
mobile station PSj moves according to the directed 
evacuation route, and performs the processes shown in Fig. 5. 
That is, the host computer 10 determines whether or not the 
repeater station CSi in which the position of the mobile 
station PSj is registered is changed (a change in position 
registration area) (S53) , and if position registration is 
not changed by (Ki+1) times continuously (S60) , executes a 
predetermined notification to the mobile station PSj (S61). 
On the other hand, if the position registration area is 
changed in S5.3, the host computer resets the value of Kij to 
zero, determines that the mobile station PSj is moving 
according to the directed route (S55) . If the mobile is 
registered in a wrong repeater station CSi, the host 
computer 10 gives a predetermined notification to the mobile 
station PSj (S61) . In case where, when the mobile station 
PSj moves according to the evacuation route designated by 
the host computer 10, the position of the mobile station PSj 
is registered relating to another repeater station CSi, the 
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host computer 10 recognizes that the mobile station PSj 
selects the wrong route, based on the position information 
(da ta, transferred from the position information database 20 
as required, notifies the mobile station PSj which selects 
the wrong route of a message for countermeasures against 
wrong route selection such as -You selects a wrong 
evacuation route. Please stay in the present route until 
you receive a new direction." via the telephone number 
inherent in the mobile station PSJ . Thus, the evacuees can 
be prevented from involving in the disaster. Furthermore, 
the mobile station PSj is registered in the same repeater 
station <Ki+l> times continuously, the host computer 10 
pages the mobile station PS 3 to guide the mobile station PS, 
b y the voice guidance. The evacuees who failed to evacuate 
or are at a standstill can be re-guided, and they can be 
prevented from involving in the disaster. A series of 
operations describe above are repeated for all the mobile 

„„.,., , L) -at every predetermined random 

station PS] O-.l. 2 ' ■•" L J- 

time. incidentally, in S60, Kij is compared with Ki . This 
is to determine whether or not the evacuees are at a 
standstill, and if KiJ>Ki, it is determined that the 
evacuees who are at a standstill. Furthermore, the message 
for countermeasures against wrong route selection is loaded 
in a nonvolatile memory such as a flash memory in the host 
computer 10. 



[0031] A concrete example is described. For example, it is 
presumed that a communication area Ai of each repeater 
station CS has a uniform radius of 5 meter, the positions 
are registered every 100 ms, and the position registration 
information is transferred from the position registration 
database 20 to the host computer 10 every 100 ms . 
Furthermore, the host computer 10 calculates the minimum 
moving speed at which the mobile station PSj moves the 
communication area Ai of each repeater station CSi having 
the evacuation route as a communication area Ai, and sets 
the above-mentioned Ki based on a calculated result. That 
means, in case where above-mentioned moving speed is 2 m/s 
in a repeater station CSi, since the position of the mobile 
station must be registered in a next repeater station CSi 
after 5 second, Ki is set to 50 times. Accordingly, in case 
where a certain mobile station PSj is continuously 
registered corresponding to the same repeater station by 51 
times, the mobile station PSj turned out to exist in the 
communication area Ai of this repeater station CSi for 5.1 
seconds. Therefore, a communication is established with the 
mobile station PSj whose position is continuously registered 
by 51 times corresponding to the same repeater station CSi 
to confirms the situation or to re-guide the mobile station 

PSj . 
[0032] 



(Second Embodiment) Since this embodiment has the basic 
configuration almost same as that of first embodiment, a 
description is given about differences between first 
embodiment and second embodiment. In this embodiment, 
information of each subscriber necessary for evacuation is 
defined in an individual information database 30, the 
subscribers are grouped based on information of health 
condition (can evacuate on foot or by using a wheelchair, as 
a message defined in the individual information database 30, 
except for an own telephone number, a broadcast telephone 
number with end number of 1 is set for a mobile station PSj 
carried by a subscriber belonging to a group of the healthy 
and a broadcast telephone number with end number of 2 is set 
for a mobile station PSj carried by a subscriber belonging 
to a group of users of wheelchairs. Therefore, if a 
disaster breaks out, upon receiving a broadcast message 
notification from the host computer 10, the repeater station 
the repeater station CSi executing paging for broadcast, 
instructs the a mobile station PSj carried by a subscriber 
belonging to a group of the healthy a evacuation route using 
a staircase and a mobile station PSJ carried by a subscriber 
belonging to a group of users of wheelchairs a evacuation 
route having a slope for a wheelchair. 

[0033] Accordingly, in this embodiment, under the situation 
in which the evacuees are in locally crowded area in 
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facilities such as a building, the evacuees are separately 
guided according to ability to escape of each evacuee based 
on the information from the individual information database 
30. For example, the evacuees with low ability to evacuate 
are instructed an evacuation route with lower burden, and 
the evacuees with higher ability to evacuate are instructed 
an evacuation route with higher burden. Consequently, 
smoother evacuation guidance can be realized as a whole. 
[0034] 

[Advantages] According to Claim 1 of the present invention, 
to achieve the above-mentioned object, an evacuation 
guidance system is provided with a disaster prevention 
receiver for recognizing a type of disaster and the 
occurrence point and the like to transmit disaster 
information data to the host computer, a mobile station 
which can be individually recognized by a repeater station 
and is carried by an individual to communicate with a radio 
. signal, a -plurality of repeater stations which can 
communicate to the mobile station by radio signals and are 
arranged in facilities, a position information database for 
storing the correspondence relationship between the mobile 
station and the repeater station based on the communication 
between the mobile station and the repeater station and a 
host computer for determine the appropriate evacuation route 
for the mobile station based on respective data inputted 
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from the disaster prevention receiver and the position 
information database. The host computer notifies the mobile 
station of said evacuation route via the repeater station. 
The host computer can recognize the detailed position of 
each mobile station, and the host computer notifies each 
mobile station of the evacuation route via a repeater 
station to perform the more appropriate evacuation guidance. 
[0035] According to Claim 2 of the present invention, in 
Claim 1 of the present invention, the host computer, in the 
case of recognizing that many evacuees crowded in a certain 
route based on the position information data of the mobile 
station from the position information database, and groups 
the mobile stations to notifies the respective groups of the 
evacuation route. Even if the evacuees are in a certain 
locally crowded sector, each mobile station can be 
separately guided. Thus, the situation such that the 
evacuees crowded in a certain evacuation route to cause a 
disorder can be prevented. / 
[0036] According to Claim 3 of the present invention, in 
Claim 1 of the present invention, the individual information 
database for defining individual information about the 
ability to evacuate of an individual carrying a mobile 
station is provided, and the host computer, in the case of 
recognizing that many evacuees crowded in a certain 
evacuation route based on the position information data of 
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each mobile station fro, the position information database, 
notifies the mobile station of the evacuation route 
appropriate to the ability to evacuate of each evacuee. 
ThU s, even when the evacuees are in certain locally crowded 
sectors in the facilities, since guidance according to 
ability of evacuate of each evacuee can be possible, for 
example, it is possible to notify an evacuee with lower 
ability to evacuate of a evacuation route with lower burden, 
and an evacuee with higher ability to evacuate of a 
evacuation route with higher burden. Consequently, there rs 
an effect in which smoother evacuation guidance can be 
realized as a whole. 

[0037, According to Claim 4 of the present invention, in 
Claim 2 and Claim 3 of the present invention, the host 
computer, in the case of recognizing that a mobile station 
deviated from the evacuation route based on the positron 
information data of each mobile station from the position 
information database, notifies the mobile station of 
deviation from of the evacuation route. Thus, there is an 

K o nmtpcted from being 
effect in which the evacuees can be protecteo 

involved in the disaster in advance. 

10038] According to Claim 5 of the present invention, in 
Claim 2 and Claim 3 of the present invention, the host 
computer, in the case of recognizing the mobile station 
registered for more than the prescribed time relating to the 
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same repeater station based on the position information of 
each mobile station from the position information database, 
pages the mobile station. Thus, there is an effect in which 
the evacuees who failed to evacuate or are at a standstill 
can be protected from being involved in the disaster. 
[0 039] According to Claim 6 of the present invention, in 
Claim 2 and Claim 3 of the present invention, the host 
computer, if the evacuation route changes based on the 
disaster information data from the disaster prevention 
receiver, notifies the mobile station requiring the 
evacuation route via the repeater station. Thus, there is 
an effect in which the evacuees are re-guided as required, 
and even when the disaster develops into an unexpected 
situation, the evacuees can be safely guided and are 
positively rescued without being involved in the disaster. 
[0040] According to Claim 7 of the present invention, in 
Claim 2 and Claim 3 of the present invention, a threshold 
value for performing the stand-by alarm notification of a 
disaster is set in the host computer, and the host computer, 
in the case of receiving the stand-by alarm notification 
from the disaster prevention receiver, notifies the only 
previously appointed mobile stations of occurrence of the 
disaster. Thus, there is an effect in which, if the 
reception level of the disaster prevention receiver exceeds 
the threshold value, by notifying the individual carrying 



the mobile station which receives the notification, the 
mobile station confirms the disaster, and this makes it 
possible to realize the disaster in the early stage and to 
take appropriate actions. 

[0041] According to Claim 8 of the present invention, in 
Claim 2 and Claim 3 of the present invention, the host 
computer, upon recognizing the occurrence of the disaster, 
instructs the repeater station to restrict incoming/outgoing 
calls of the mobile station to receive only the 
incoming/outgoing calls of the specified mobile stations. 
Thus, there is an effect in which it is possible to 
positively contact with the evacuees during guiding them. 
[0 042] According to Claim 9 of the present invention, in 
Claim 2 and Claim 3 of the present invention, the host 
computer, upon recognizing the occurrence of a disaster, 
make an announcement for emergency to the mobile station via 
the repeater station by forcibly interrupting the call of 
the mobile station in conversation via the repeater station. 
Thus, there is an effect in which it is possible to also 
positively notify the mobile stations during calling of the 
information of the disaster at the time of occurrence of 
disaster or guiding. 

[0043] According to Claim 10 of the present invention, in 
Claim 2 and Claim 3 of the present invention, the host 
computer, in the case of recognizing the occurrence of a 
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disaster, interrupt the call of the mobile station in 
conversation to make an emergency announcement. Thus, there 
is an effect in which the' mobile stations during calling at 
the time of occurrence of the disaster or guiding are 
positively notified of the information about the situation 
of the disaster, and suspended telephone calls can be 
connected- again as required. Accordingly, calls necessary 
for instruction or- guidance for evacuation can be prevented 
from being accidentally - disconnected. 

[Brief Description of the Drawings] 

[Fig. 1] 

Fig. 1 is a system block diagram showing a first 
embodiment . 
[Fig. 2] 

Fig. 2 is an explanatory drawing of above-mentioned 
operations of Fig. 1 
[Fig. 3] 

Fig. 3 is another explanatory drawing of Fig. 1. 
[Fig. 4] 

Fig. 4 is another explanatory drawing of Fig. 1. 
[Fig. 5] 

Fig. 5 is another explanatory drawing of Fig. 1. 



[Reference Numerals] 
10: host computer 
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20: position information database 

30: individual information database 

40: disaster prevention receiver 

CSi: repeater station 

PSj : mobile station 

Ai: communication area 



[Fig. 1] 

10: host computer 

20: position information database 

30: individual information database 

40: disaster prevention receiver 

CSi: repeater station 

PSj : mobile station 

Ai: communication area 



IF «: threshold vaiue of disaster prevention device sensed 
S2: restrict operation 

S3: search position information of a group of the 

or- disaster prevention and decide person 
responsible person or disaster px« 

in charge 

S4: person in charge is in communication 
.. S5: make an announcement to person in charge 

S6: notify person in charge of occurrence of disaster 
S7: determine evacuation route 
S8 : interrupt 

59: disaster sensed by disaster prevention device 
S10: release operation restriction 
Sll: transmit to host computer 



[Fig. 3] 
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S7: determine evacuation route 

S21: calculate the number of evacuees in the case of 
guidance per repeater station 

S30: disaster information sensed 

S22: some evacuation routes may exceed the maximum flow 

rate 

S29: make an announcement of guidance for every repeater 

station 
S23: i=l 

S24: mobile station in repeater station evacuates through 

overflowed route 

S31: make an announcement of • guidance for every repeater 

station 

S25: make an announcement of guidance per group of 
repeater station CSi 
S26: i=i+l 
S27: i>M 

S28: position information detected 
[Fig. 4] 

S30: disaster information detected 
S41: calculate Ki(0<i<M) 
S42: i=l 

S43: change in evacuation route on mobile station in 
repeater station CSi 



S47: recalculate the number or evacuees based on change in 
evacuation route 
S44: i=i+l 

S48: instruct mobile station in repeater station to change 
evacuation route 
S4 5: i>M 

S4 6: random time lapsed 
[Fig. 5] 

S28: position information detected 
S51: kij=0 (0<j<L) (0<i<M) 
S52: j=l 

S53: change position registration area of mobile station 

PSj 

S54: kij=0 
S56: j=j+l 
S57: j>L 

S58: random time lapsed 
S59: kij=kij+l 
S60: kij>Ki 

S61: notify mobile station PSj 
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yx^^^^fdSTSr^T^. ^tb^ps j mn'< 
Y*^m\^xmfc^xfm&mtemn*m.*L^ 

y-fe-^SrSlfiru 3I#«IE#*B»B8jS*«1 

fRSisms ^tb^PS j tt^MCS i K»L-C»B«I 

5 i 14. ^fb^PS j |c»U"C]Ea*»tb«PS j 

X#»«P S j — i5S«-*-3. ^ib^P S j I4«t»««c S 
i *>5>a«LfcBliEa«RKa<3V^T*>e>*»C«>3eftb 

C*Sft*ofc'f*JBCS i 14. ^»^PS j taifiL 

*<—x 20m ^ib^P s j oBfBRll&ActfjEi, 
vn^^w^l (^k^ps j asjES*»ft«PS j 
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[0020] L/c^o-c, #3as»»-ett. tales 
i ^-effififfir*^— 2 o lx&WiM p s 

te r Cte«'W«T r — #^<— * 2 0i:»LT8»SPS j 3> 
[0021] «T\ *H^^SSI^*^^^^^S 

f±Si*«««*PKI*«>»^ > H 5 tttt««**iana* 

««-g-ds±SBU#v>«Sr*8x.«4: (SI) . BS&gflSi 
S4 oa><b*;* h^vt'oL— ^ l o^5HB¥&asiiftn£ 

-f<5 (s?) o ^lt. h = y^-# i on. m 

BJW — * * 3 0 ^ <b Ite^ $ ftfcx— * X 9 

u ^^n^m^omtw^^m^m^ 

S^$i^TV^5gS^»^#^feS#t Ltlfflt (S 
3) s Rjsat^ffttv^-5»»SPS j KotfLTil 
gg^SteLT (S4) . ^f=iytWl0J:^J 

(S5) . fi3#©**LTl*5»lW»PS j 

iSiiB(ti-^fc5»&|ctt"(S4) . S9 9 a^ioasr^To 
T^fb/gPS j ^JtLTiiBSraStU (S 8) . ±15^ 
y-t— ^SrSHi-TS (S5) . Lfc^oT. fiStl^J: 

[0022] ^(o^k. aat^b»f»i*fc*i (s 

6) . h^yt a-i? 1 0t*tt®lMS^Srff 

5 (S7) o aa#36»e><o^ft»a*D*4v^fl^&-e 

feott (S6) , B31S«3S«1 0-e*#«»**>5 

t (S9) , ^Pi^mmmi o^^f^ytw 
lo^swes^^ (sin , T^^h^^f^ 

-^10 lc-c*«*«^*»iSHP S i ott«*«44r . 

fcS<5v*T3BKI&&©K£a 5 ftfcii'5 (S7) . 4*5. 
Sfc«ft*o#4vvjfrfrK:fi (S 9) , ±3£o51ffl«»J^«¥ 
BfcSix* (S l 0) . hz*>X\ ^h^yt'^-^ l 
Oil, #8»SPS j 0«K«-tSr8-C»Jofc*9 
fflU *^>A9 0fi 0—7 Shifts PS j <D?/u—7 

[00 2 3] 4*5, Jb3*tf>5Ifflft*J£: LTtt#J;Lrttfc<D 



J: 5 4&SJa s *TfoiT,3. h^vt?.*-- * l o fifflgij 

»J^tt#^^—^fc^»^?i^-cv^5»»«p s j <dwm 

T-foS^Ifc/gPS j irHLTf*. 1tbjLV59Lft&m?/is 
— 7 fl t-mLTV^4v^A^tTLTV^^l!)^p S j X* 
fcottfl^CS i *^S*Jtt^P?Sr«J»f-r5 t^o 
J:5 4««ttcfirto4v\ q>*»CSift, W&M&g? 
yi^-^cS«$^TV^5»»JSP sa>$>38P*5#«:Stt 

«C S i a>fe-t«>#»»P S j fc:»LT«P¥atftt#ffi 
flSLT^S^lWaPS j fc<MIIS**Sfc-r*i&K3 s fcS 

j: vteftmz&^xmmvit-izxttmmttMtm^ 

fc45 0 

[0 0 2 4].^ H3fCOV^TSftMi"5 0 7^^f^>- 
tWlOfl *fIfCSi^firi:l:^PS 

SHf#0^ (HT, SrtfJfU (S21) . 

5ffltt&KSr5iaprtB4SE*SrffixS («rffi**8E*5j— 

2) . **#«c s i wmc&mmr s j ^<o»*7t 

(S29) 0 BTtfeft^Cflt*^-— 

5^^r± (S2 2) . H3^«s3aFdS?Tt>ix5« i~ 

fl^y 7A i rt^^ib^P S j &*—s<*-;i'—b$:m& 
LT3K«i-5ii:^45d*5d^JIKt (S 2 4) . 

A— L4v^^(c^«o4 3 l8^C S i ^{5l 

-e»tt»PS j^o»»T^-^^Srff5 (S31). 
— ^T s S 2 4(C*>V^T C P^CS iCD&m^VTA ify 

izm&tzmmmp s j h t 

t?5 (S2 5) 0 o*0. ±E^-^-^*tt-«8«aK 

1 ©igitSK l ^ m 2 ©SjiSK 2^2 ocoigjUSK^ 
ho) tcA^*4 3 UT*5 9, 

2, 4, 6^JRi-S^»^PS j (COV^^/u— T'StC 

1. 3, 5, 7|cjg-T5^ii^PS j iCov^T^/^-r 
«KR*La5 2flMB«iaK2^B!a|-t-5. S2 40*iJ»t 
ftU e PJIW«*l-a-^< S 2 5 5?5V^liS 3 1 (DfcLS?^ 
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«P*«CS i (i =1. 2, • • - , M) [Zftl,Xm.#. 

[0 0 2 5] U6»L-C\ *3Bi»»ttT?tt, 

j s^rditU &#ffi#J> *£«3rfc 

[0026] #3afi»«-eti. gs^sm^«4 o 

0 ±9, jtK<F©#l!jJiPS j t^LTI^ 

■*fcj3W*-C»B«t'-e*>5#»» P S Kl» L-Ct>**«R 

ir— ^£j£frr-5«fc 5J-L-Cfc«fcv\, rro^a-|-li> ^ 

tips j r±» * ?t-^fi, #»»psi=a«$ 

-5, o£9. ^SS4^l^'tIi t l :, t'$)5^ii§P 
S°j fl«iBfc#U-C, - JSBftfflOT-^^V^WWOa**: 

fr5©t\ ^#5i4^v^riK^»-*5 v ^Ssg c p-c*Sr> 

[0 0 2 7] RC. B4fcoV*-CfWH-*. 4*5. i4 
.&U3£5£tf>l§] 5 <p"C-fflV^TV>-5/<7 * — 9 KoVMTfftW 
-T5i:» Mttfie/i©*:. Ll*£ft^©*£*i\ * 
fc, K i tt4=iIC S i KSSVMT&ft^P S j trnWift 

K i tt** h 1 o.fc:J:9#*5S£1BBH , IR. 

-r&tofc. *^®»k i Ht, m^Mz&thi-^zmm 

KS:SE»3:y7Ai fc-r5«t««CS ifcJtL-Ctttt* 
KAJfeSJ: 5*aKSr5EfS*yrA i tt5f»»CS 

td^p s j astfM&wc s i ic*jvTffiKfl<jc^as»$ 

V T>\s94 A/j5B»#©tt«tt*^W^* v * 0 "^ * 



;* h^yfiL-^ l orotoSig^t^CTillltS^^^ 
[00 2 8] h ^ytw i o tt, BS&Sfi^S 

4 o x 9stt*ofcK»«Wia-^v^r»*ttasriea 

L, 5i**»K:*:c-C±SB**El*K i SrHta-TS (S 

4 1). l2l4 c PWG<otoSi 5: ft*3ix5 0 1"4*3 

&&£ftx\^&mmp s j tcs u-cassK<o^Mi s 
ifsgr-fcaa^a^^JBrL (S4 3) . jgm£is&©^:£ 

L (S47) , Sf»ICS i \Z*tf&ttttt>tlX^Z& 
HPS] lc5gglSS<o^K?rJB*i"5„ 
[0 0 2 9] ^-T5lc. |>3>lfa-? 1 Ofilfc* 
ti#£jE&&fcrs<fc?t-4oT*3*K fciff^Jtcisv 

^t4ofc^ib^PS j lr»UT]g|iM^^SSrJB 

V\ ^/u— 7*0, 2, 4, 6ldM1"5^»)^PS i Srl^ 
»Ci-3T»ac^«S|tU. ^-7*1. 3, 5, 71^ 
JR-TS^tb^PS i K*frL-Cli, ISllB^«J;-3T#^^- 

V^^^AW-tl^tS^CS j (i=l,'2, 

• • • , m) {^br^>9 5gi-o l^lt, n^mmm 

X-t±. h^Vt* a— ^ 1 0*5. 6&&§:'f§£Efi4 0d^ 
VXftWim P S ICS* LT7t !7 St=}tV ^, 

#5. 

(0 0 3 0] gl5{-ov^t7tftWi-5. = > 

f a -? l ott, «-^Eb^PS j t>ifB7F£ixtzMm&3& 

Jg^CS i Sr^»H-JH,X*s#. 0 5 Id^-TfciJSSr*? 
5„ i"4t>*>. Mvfa- ? l Ott, ^tb^PS 
j <o&M&&&t£&tiX^Z't'tiifiC S i <o^S (^LS 
f®xy70fl) iJfc^fei^^ML (S5 
3) , fit«2»©IE3E* s aab"C (Ki + l) 

(s 6 o) , #iti^ps j \z#^xffife<om 

tntto (S6 1) . — S 5 3l-teV^{fl[ita»= 



ti>&fr%:¥mL (S5 5) . lofc^CS iKteS 
m&Zh-ftW&fcl*. &®mPS j left LTj5r;£<DiIfc] 

t'fiO (S 6 1) . iTt£t>%. ha^fa — * 1 0 

.X h ayfa-^ 1 OIL fiSlSf- ^. 2 0d> 

bwfrmmztiz&mtiin izs^x^mm 

P S j #ISofcaK«r3WlLfcC. t «r«*U «*. 

«P«WIC S i ic (K i + 1) EHBfcU-CSflkStvfc*^ 
Ktt-tW^SWiPS j OPft/mUSrm^^wr^^ 

v»5 7y/Mrarit±WPSj (j=i. 2, 

■ • •, L) {C^tLT^UiS-r. fc*5, S6 0(Cl£5^ 

■C, k i j iK i kt:it&LX^Z>&. z\titt.W£&& 
i j >tK i <oittltttL%&£VX^Zkm j «fi£1x 

^^e y I'd— KLtfe6„ 
[0 0 3 1] *{|:«fcoVNr— KSSrRW-TS. «*.tf. 

•? , fi:esSbft s looms Sl-=ff fc>ii^2:S^Hg 

#82* 100ms SI^SSSt*— ^^<— * 2 0d>£>** 

h^^a- * i oic%Lx&m£ft,z>h<Db-r?>. * 

7A i t \^X^-fZ>&$>*tmc S i ©2Sf3i y T A i S- 
^Ifc^PS j asfrlH-'^dWaofclMMEfcJlLttiU -t 
<0&;fIII-g<^TJb£E<DK i $r|S^-rS Q o*«K &3 
fffl^CS i (C:f3l73-tiBf£l&i£gtf J 2m/s T-&3S 
-frKtt. <J>fc< t fc 5»««C(4*©«PiHUBC S i fcHSHI 
a^S^iimtf^b^V^-e. K i 115 O0lc^S 
*b3„ LfeiJiot, fcS^WPS j AS 5 i|5]g 

-g-tdii, 5. i ^ra-t ©tittle s i <D$m=- y ta i 

iRIAC S i lc#£ttrtTH«2*£nfc8«l«P S j K 

Tr£>3. 

[0 0 3 2] mW&1& 2 ) #3li£j£f£©S>fcfiS;£ll2l 
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9 . osufisa^— ^"<— ^ 3 o \zm&-rz* y-t—i?k 
s j iai5f^i<oiimEmf§#-§-£sS£u s^h^ie 

#©^yw-ncjR-r5Ai**1rrs»»«P S j leu* 
*5V*T*7. F=>fa-^1 0 J: •? 1^8;* y-fc— iolfcl 

ffl*©^A— ric*-rsA**^Tr5»»japs j tc*f 

[0 0 3 3] L^LT, ^JS^filT-fi, KVufcif©J£ 
*3VNTtf@S , J'lf$a^— ^^<— ^-3 OODitfftSrStcfla^w 

[0034] 

m&*iB£X'h^x&®Ai>m'i7 i.mmm-^\zx *> e^^r 
o xm&?i i^iaa d *tfc«afc© «p mm t v ^©j^ t 

v'--$''<—*t^Aji£tiz& ; r—?izm^^x&mm 

^-^ i>&&W)m<DvtW£®.&$:m&-r z z\t^x^. 

[0035] m*J5.2<D&m*. m^ico^mz^^ 
<D&®Wim<DU^w.7-9\zm^x&fe<Dm.'&\zK 

7*7>(t §r*?o T ^/w-7*m^T-±tffi@|HMSS5ril^P-r 5 



[o o 3 6] a** 3<o»Wtt. Jf*«i<o«Mtc:*5v^ 
J^rt©#S<o-fe^*^JSM»l-Ads«ftLTV^5J: 5 

3i«^^fcort*flA«>a»iB*^rt;cfc«*iSprtB 
* ic» l x hc»/j fcsrt-s srafcrr 5 w 4: * pj 

[0 0 3 7] »#S4 03S?BHt* »#B2;xH:8t**3 

[0 0 3 8] «*B5<0#Wli, »*«2X(«|*S3 

^£ ~ 4: fir*«^S6it+5 w 4: 5 t ^ 5 

[0 0 3 9] »*g6<D36Wtt* §B#«2XW:»#«3 

a> e> <D*$&ft wf-9 ^iEBRji^i-aExas 

felted. 3Bte»Sr5e«i:i-5»»»«-»U-C 
[0 0 4 0] »*87<Z>5SWtiU B*«2Xtt»#:S3 

co^p^tciov^. ss9iaesss». ^^h=2>t-^-^ 
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*t LT JftS^*±&-iifti-J-5 r 4: K <fc 9 ^il^D^^/c^ 
»«*«»LTVx-5fflA36SK*fr?tBi"5wi-e. &m 
5B«D*««Sr3iat-5w4:iSRriB4:/i5i: 

[0 0 4 1] fft*9 8 (D^fi, 2 Xttfflf** 3 

[0 0 4 2] B*«9 0»«f4, «!**2Xr±»*S3 

[0 04 3] M«« l 0 co^PJd:. 2 XllfS*3g 

±^v^^l^w^t^v^-calS c ^ 3 T^5^S!I^^^LT 
ats Sr (^CT w^tsii-t- 5 r. fc 3&s pJIg -e fc S » . 

[0 i ] %mm i srs-r^x A«ricB-c*>5o 
[02] p±(Difefmi^ST*fo5 0 

[B3] RI±<o«feoftfKftMElT?fc5. 

[®4] raji(D*fcte(oibf^aawH-e*>5 0 
las] m±(om<Dmm&wmx~$>z> 0 

1 0 h^yta-^ 

2 0 tegt^x-^-* 

30 fi^m$a^-^-<-^ 

4 0 K&£*!£Eg 

c s i $mm 
p s j &wim 
a i y t 
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[Ml] 



3 0 Ig^l^-f-^^-X 

4 0 RMfiSE 

cs i *m*s 

p s j 81bm 




30 



20 
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[03] 




(12) 



%fffl¥-l 1-027728 
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S48 




S4I 



S42 
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i=l 



S43 




< 13 > ^§5^11-027723 
[HIS] 




kij =0 
(0<jSL) 
(0< i%M) 
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(72) #- m)&w% «f« a 

*^HjMT**flJ*io48#i^T«:L# ^i^pmm^pmicws^ifefcTmi* 

*i^pmm;WWio48#i£&T*i-tfc 



